Turmeric extracts contain more than one bioactive component, which have different properties when used to modulate ultraviolet induced genotoxicity. These differences were found depending on the nature and extent of the damage to the bacterial DNA, which indicates the existence of a natural switching process in sensing the damage.
Curcumin, believed to be the major bioactive component of turmeric [1] , has been established to act as a radioprotector [2,3], but was not found to have genotoxic properties [4] . We have found that there exists another bioactive component of turmeric, which produces genotoxicity in a bacterial system [4] . Turmeric extract thus contains at least two bioactive components having distinctly different roles in bacterial systems. We attempted to find out how the properties of these two components of turmeric extracts show up when used alongside a standard genotoxic agent viz. ultraviolet light (UV). Prophage induction was used as a short term bacterial test for the assay of genotoxic activity of different agents [5] . Modulation of the extent of prophage lambda induction by varying amounts of turmeric extract and curcumin, initiated by a fixed dose of UV of 8.02 J/m 2 , was studied in order to find the role/s of the two components of turmeric in the process of UV induced genotoxicity in E.coli (λ) cells. Figure 1 shows that increasing amounts of turmeric extract increases the extent of prophage-λ induction initiated by irradiation of the cells by an UV dose of 8.02 J/m 2 . Turmeric extract in this case was found to positively modulate the UV induced genotoxicity. Figure 2 shows that when pure curcumin alone is used in the study, it reduces the extent of UV induced prophage-λ induction in a dose-dependent manner.
It is evident from the results of the study that turmeric extract enhances the level of lambda prophage induction or in other words the SOS induction caused by a fixed dose of UV. Curcumin alone was found to reduce the extent of lambda prophage induction. Although curcumin is present in turmeric extracts, its radioprotection activity is not quite observable in WP 2s (λ) cells exposed to 8.02 J/m 2 of ultraviolet radiation. Instead, the level of genotoxic activity initiated by UV radiation is further enhanced when increasing amounts of crude turmeric extracts are used along with the UV exposure. It has been shown by us elsewhere [3] that the amount of crude turmeric extract used in the study exhibits a radioprotective activity in E. coli WP2s (λ) cells, after their exposure to a very high lethal dose (about 78.8 J/m 2 ) of UV.
It thus appears that the different components present in turmeric extract selectively show up their activity depending upon the nature and extent of the damage of the DNA of the bacterial cells under study. It would thus be of value to investigate the mode of the natural switching process of the different components of the crude turmeric extract in a living system.
Experimental
Bacterial strains: Bacterial strains used in this study were: i) Escherichia coli B/r, WP2s (λ): trp E65, uvr A 155 -the lambda lysogenic strain. ii) E. coli TH 008: Str r -the indicator strain. The above strains were obtained through the kind courtesy of Dr Virginia Houk, US Environmental Protection Agency, USA.
Bacterial media:
The culture media used in this study were : i) LB media containing 0.5% yeast extract (Difco), 1% tryptone (Difco) and 1% NaCl in distilled water; the pH of the medium was adjusted to 7.2. ii) LB plates containing the above media supplemented with 1.5% Bacto Agar (Difco). The plates were supplemented with 50 μg/mL of streptomycin.
Chemicals:
Curcumin, streptomycin and dimethylsulfoxide (DMSO) were obtained from Sigma-Aldrich Chemical Co., USA.
Turmeric extract: Fresh rhizome of turmeric (10 g) was soaked in 10 mL DMSO and kept overnight at 4 o C. The extract was then filtered through a 0.22 μm membrane filter (Millipore Corporation, USA).
Prophage lambda induction study:
Aliquots of saline suspended log phase cells (2 mL) were exposed to different doses of UV light with or without turmeric extracts, and were assayed for plaque forming units along with 0.3 mL of log phase TH008 indicator cells on LB plates supplemented with 50 μg/mL of Streptomycin by the soft agar overlay method [6] . Plaques were scored after overnight incubation at 37 o C. In a separate set of experiments, varying concentrations of curcumin were used instead of the turmeric extracts.
